Identification and solution structure of a highly conserved C-terminal domain within ORF1p required for retrotransposition of long interspersed nuclear element-1.
Long interspersed nuclear element-1 (LINE-1 or L1) retrotransposons comprise a large fraction of the human and mouse genomes. The mobility of these successful elements requires the protein encoded by open reading frame-1 (ORF1p), which binds single-stranded RNA with high affinity and functions as a nucleic acid chaperone. In this report, we have used limited proteolysis, filter binding, and NMR spectroscopy to characterize the global structure of ORF1p and the three-dimensional structure of a highly conserved RNA binding domain. ORF1p contains three structured regions, a coiled-coil domain, a middle domain of unknown function, and a C-terminal domain (CTD). We show that high affinity RNA binding by ORF1p requires the CTD and residues within an amino acid protease-sensitive segment that joins the CTD to the middle domain. Insights in the mechanism of RNA binding were obtained by determining the solution structure of the CTD, which is shown to adopt a novel fold consisting of a three-stranded beta sheet that is packed against three alpha-helices. An RNA binding surface on the CTD has been localized using chemical shift perturbation experiments and is proximal to residues previously shown to be essential for retrotransposition, RNA binding, and chaperone activity. A similar structure and mechanism of RNA binding is expected for all vertebrate long interspersed nuclear element-1 elements, since residues encoding the middle, protease-sensitive segment, and CTD are highly conserved.